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Sir. 

I, Nobuyuki TAKASE, declare as follovws: 

1. I graduated from Kariazawa Technical College in 1992 with a 
bachelor's degree in Machine Engineering.: ; . 

2. In 1992. 1 started^wor^ng]fpr, : AISIN KEIKINZOKU CO., LTD. as an 
engineer in the Technical Development department. My current position is 
Assistance Manager of Material ^Department Group, Research & Development 



Center. 
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3. I am an inventor of the subject matter claimed in the above- 

--.v.-.y.-:: • ■■ 

identified patent application. 

4. The claimed invention Is directed to a wear-resistant aluminum 
alloy or extruded product that is excellent In caulking properties. 

5. The composition of the alloy and extruded product of the claimed 
invention includes 0.1 to 0.39 wt% of Mg, 3.0 to 6.0 wt% of SI, 0.01 to 0.20 wt% 
of Cu. 0.01 to 0.5 wt% of F% OiOl'tttO&S vrt% of Mn, 0.01 to 0.5 wt% of Cr, less 
than 0.02 wt% of Zn, and the remainder being Al and unavoidable impurities. 

6. The wear-resistant [aluminum alloy and extruded product having 
the composition of paragraph 5 are .suitable for use In automotive break parts for 
which wear resistance to sliding parts l and; viscosity during plastic deformation 
such as caulking are required. i\ c -/J v; t: 

7. To evaluate caulking properties of the alloy or e;3nided product, the 

calculation of a critical upsetting ratio; may be used. The crtical upsetting ratio 

■ ■ . •■• Ax ' 

occurs when microcracks develpp; v during compression of ths alloy or extruded 
product -^vf-^^v^vv^v'v 

8. The critical upsetting ratio of the alloy and extruded product of the 
claimed invention Is greater than or equal to 43% . 

9. The compositions of; .the: ^claimed* invention also satisfies the 
numerical expression 0.79-(wt%^of^ of Mg) <0.22, which 
significantly affects the critical upsetting rations' shown in Figure 4 of the present 
application. ■ . : ; v ^ r> 
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10. The coefficients 0.79 (Mn) and 0.26 (Mg) were calculated using a 
multiple regression analysis of the relationship between the critical upsetting ratio 
as an evaluation Item of caulking properties and the alloy components. 

1 1 . The critical upsetting ratio ^ significantly affected by the Mg content 
and the Mn content in the claimed ranges of 0.1 to 0.39 wt% and 0.01 to 0.15 
wt%. respectively. 

12. Reference Figure/1 (attached at ;| Exhibit A) shews the relationship 
between the expression 0J9:(wt°A:^ of Mg) using the 
coefficients calculated using the multiple, regression analysis and the critical 
upsetting ratio (%). , - v;.v .. V 

13. As can be seen in Reference, Figure 1, the honzontal axis indicates 
the value of 0.79(wt% of Mn)+0.26-(wt% of Mn), and the vertical axis indicates 
the critical upsetting ratio (%). -V 

14. The plot numbers if shown. in i Reference Figure 1 indicate Nos. 1 to 
10 shown in Figure 1 of the present application* and supplemental data Nos. 11 
to 18 as comparative examples. > . , : , . • , •„• 

15. The supplemental datar;Nos.;;l;1 to 18 were selected from the 
ranges disclosed in the cited reference. JP 09-176769 (769). 

16. The alloy I of JP 769 : (f^O;: 9 ip Table 2-1 ) contains Mg in an amount 
of 0.40 wt%, which Is greater t9 ; a)sni9H/jBKtH^'1t|i9n the upper limit (0.39 wt%) for 
Mg of the claimed invention, and contains Mn, in an amount within the range of 
the claimed invention. Therefore, alloy I of JP 769 (No. 9 h Table 2-1) is the 
prior art closest to the present invention^ ;u 
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17. Reference Figure 2, attached as Exhibit B, shows the alloy 
compositions and the critical upsetting ratios of the supplemerial data Nos. 1 1 to 
18. ;; . '-V:' 

18. As Is clear form Reference Figure 1, alloy Nos. 1 to 6, 8 and 9 
according to the claimed Invention and the supplement data Nos. 11 to 18 
(comparative examples selected from JP 789) clearly belong to different groups. 

19. When the value indicated :by , the. horizontal axis is x and the value 
indicated by the vertical axis Ji y,^ailoy:N06ifl to 6 f 8 and 9 according to the 
claimed invention belong to a first group approximated by y : = -100.46x + 65.55 
(R 2 =0.84, linearly approximated ^tistically)j v and the supplemental data Nos, 1 1 
to 18 belong to a second group approximated by y = -13.40* + 43.68 (R^O.50, 
almost linearly approximated statistically). w ) - 

20. The minimum upsetting,;ratio of jthe talloys according to the claimed 
invention shown in Figure r^ isr : f 4^.1%;:/ ^ : In this case, the value of 
0.79xMn+0.26xMg is 0.22 (upper.limrtj. ;c KnfOAtrr 

21. In contrast, the supplemjert Nos. 11 10 18 which were 
selected from JPT69 have a value #f QJ9$rt% p1 Mn) +0.26(vt% of Mg) of more 
than 0.22, as shown in Reference Figure 1 ; > ^ 

22. Supplemental data to coircide with alloy I of 
JP 769 (No. 9 in Table 2-1), but.diffei^from.thecalJoy I of JP 769 as to the SI, 
Fe, and Ti content by 0.02 wt%: ..This ; is the f difference between the amount of 
component added when adding qaph ; f comP9h^ nt to P ure aluminum and casting 
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an aluminum alloy and the amount of component determined by analyzing the 
praduead aluminum alloy, . '' v 

23. The supplemental data Nibs, 16-18 contain a Mji content that Is Just 
slightly outside of tho claimed range of. 0139 wt%. ; 

24. Supplemental date Nos. : 10 to 18 was prepared as data 
representing JP 769. The Mg and Mn ranges of the experimental data Nos. 17 
and 19 were almost the same as those of the experimental data No. 1 8. On the 
other hand, the SI content was Increased In the . order of No. 16. (SI: 4.04 wt%). 
No, 17 (Si: 4.52 Wt%). and No. 18 (SI: 4.98 v*%). 

26. Surprisingly, critical upsetting ratios of the expertnentaj data Nos. 
16 to 18 are smaller to a large extent than the value (43% or mere) defined in the 

\>X\' . ■ ..." 

claimed invention, a* shown in Reference Figure 1 . 

26. Quite unexpectedly, even though the comparative alloy Nos. 11 to 
18 that wete taken from the alloys disclosed JP 769, and In particular alloy Nos. 
16-18 have a Mg content that Is very dose to the claimed "ange of 0.33 wt%, 
only the orifloal upsetting ratio of the claimed combination Is g -eater than or equal 
to43%. .tk^f/W/-'"-' 



• Reepectfully submitted, 
Date : JvcU d/ • ^7 ■ • 8 ^3^^^ 7^4^ 



NobuyuJd TAKA3E 
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NO. 




COMPONENTS (%) 






UP SETTING 


Si 


Fe 


CU 


Ti H 


; - • Mii ' ■ 




Cr 


Zn 


Ed 

£ 2 

o 
o 


11 


3.85 


0.28 


0.15;.- 




0.16 


;0.51 


C .15 


0.01 


40*6 


12 


^4.96 


0.29 


0.16. 


0-04, 


. (/ 0,.24 


0.61 


C .14 


o.po 




13 


3.97 


1-06 


0..14, 


..°^9 3 


0-20 


0.62 


C.10 


0.01 


38 . o 


14 


4.17 


0.29 


0.96 


0.03 


0.18 


0.S8 


C.IC 


O.01 


40 - 3 


IS 


4.53 


0.30 


0-15 


' 0.03- 


ol'ii 


0.60 


C.IC 


0.01 


39 . 9 


16 


4.04 


0.30 


0-15 


0.03 


0.19 


" 0.40 


C.25 


0.O1. 


40.1 


17 


4.52 


0.29 


0,16 


oyo-?;. 


' 0.18'. 


0.40 


CIS ' 


0.01 


40.6 


18 


4.98 


0.26 


0.15 . 


q.j?3; : 


0 . 20 •„ 


0-41 


C10 


0-01 


39.6 













